Impulsivity As A Correlate Of Waterpipe Tobacco Smoking by Ayna, Dinah
Wayne State University
Wayne State University Theses
1-1-2013
Impulsivity As A Correlate Of Waterpipe Tobacco
Smoking
Dinah Ayna
Wayne State University,
Follow this and additional works at: http://digitalcommons.wayne.edu/oa_theses
Part of the Psychology Commons
This Open Access Thesis is brought to you for free and open access by DigitalCommons@WayneState. It has been accepted for inclusion in Wayne
State University Theses by an authorized administrator of DigitalCommons@WayneState.
Recommended Citation
Ayna, Dinah, "Impulsivity As A Correlate Of Waterpipe Tobacco Smoking" (2013). Wayne State University Theses. Paper 251.
IMPULSIVITY AS A CORRELATE OF WATERPIPE TOBACCO SMOKING 
 
by  
DINAH AYNA 
THESIS 
Submitted to the Graduate School 
of Wayne State University, 
Detroit, Michigan 
for the degree of 
 
MASTER OF ARTS 
 
2013 
MAJOR: PSYCHOLOGY (Clinical) 
Approved by: 
 
 
 
 
 
 
 
Advisor Date 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
© COPYRIGHT BY 
DINAH AYNA 
2013 
All Rights Reserved 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DEDICATION 
 
For my parents, Faizah and Kassem, the blessing of my life 
For my husband, Tarek, the mystery of my life 
For my brother, Adel, the spice of my life For 
our son, Kareem, the joy of our lives 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ii 
ACKNOWLEDGEMENTS 
 
The author wishes to thank the following people:  Emily Grekin, Ph.D., for 
unconditional support and understanding; Amy Loree, Brian Klassen, and Kathryn Zumberg, 
for all the listening, insight, and feedback provided; and Larry Williams, Ph.D., for suggesting 
the weighted coding method. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iii 
TABLE OF CONTENTS 
 
Dedication ………………………………………………………………………………………. ii 
Acknowledgements ……………………………………………………………………………... iii 
List of Figures ……………………………………………………………………...…….……. vii 
List of Tables ………………………………………………………………………..….……. viii 
Chapter 1: Introduction …………………………………………………………………………1-9 
Background ……………………………………………………………………….… 1-4 
 
Impulsivity and Cigarette Smoking ……………………………………………….… 4-6 
 
Causal Models of the Impulsivity/Smoking Relationship …………………...….…… 6-7 
 
Impulsivity and Waterpipe Use ……………………………………………..….…… 7-9 
 
Chapter 2: Method ……………………………………………………………………...……. 9-12 
 
Participants ……………………………………………………………………...… 9-10 
 
Measures ………………………………………………………………………..... 10-12 
 
Demographics ………………………………………………………………….. 10 
 
Frequency of Waterpipe and Cigarette Use ……………………………………. 10 
 
Negative Affect …………………………………………………………..…….. 10 
 
Self-Reported Measures of Impulsivity …………………………………….. 10-11 
 
Laboratory Measures of Impulsivity …………………………………….…. 11-12 
 
Procedures ……………………………………………………………………..…… 12 
 
Chapter 3: Results …………………………………………………………………..……… 12-17 
 
Descriptive Data ……………………………………………………………….... 13-14 
 
Measures of Association …………………………………………….……………… 14 
 
Predictors of Lifetime Waterpipe Smoking …………………………………….…… 14 
 
 
 
iv 
Self-Reported Impulsivity and Lifetime Waterpipe Smoking …….…….…. 14-15 
 
Laboratory Tasks and Lifetime Waterpipe Smoking …………….……..….. 15-16 
 
Predictors of Waterpipe Smoking Frequency ……………………….……….….. 16-17 
 
Self-Reported Impulsivity and Waterpipe Smoking Frequency ….…..……. 16-17 
 
Laboratory Tasks and Waterpipe Smoking Frequency …………….……….…. 17 
 
Chapter 4: Discussion ………………………………………………………………….…... 17-25 
 
Demographic Predictors of Waterpipe Use ……………………………….……. 18-21 
 
Lifetime Waterpipe Use …………………………………………….….….. 18-20 
 
Frequency of Waterpipe Use ……………………………………………… 20-21 
 
Temperamental Predictors of Waterpipe Use ……………………………….… 21-22 
 
Lifetime Waterpipe Use …………………………………………………….... 21 
 
Frequency of Waterpipe Use ……………………………………….……... 21-22 
 
Laboratory Measures ………………………………………………….……….. 22-23 
 
Implications …………………………………………………….……….……… 23-24 
 
Study Limitations ……………………………………………………….……..….... 24 
 
Future Directions ……………………………………………………….………. 24-25 
 
Appendix A:  Measure of Negative Affect …………………….………………….….………. 26 
 
Appendix B: Measure of Self-Reported Impulsivity ………………………….…....……… 27-29 
 
Appendix C: Weighted Values for the Delay Discounting Tasks ………………….…….... 29-30 
 
Appendix D: Figures ……………………………………………………………………….. 32-35 
 
Appendix E: Tables ….……………………………………………..………………………. 36-46 
 
References ………………………………………………………………….………………. 47-56 
 
Abstract ………………………………………………………….……………………………..  57 
 
 
 
v 
Autobiographical Statement ………………………………………………………………..… 58 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
vi 
LIST OF FIGURES 
 
Figure 1: Actual Waterpipe (Left) and Schematic (Right) Showing Main Parts (Adapted from 
Maziak, 2008) ……………………………………………………….…………….…. 32 
 
Figure 2: Sample Slide from Delay Discounting Task (Petry, 2001) ………….…………….…. 33 
 
Figure 3: UPPS total Scores Interact with Arab Ethnicity to Predict Lifetime Waterpipe 
Smoking …………………………………………………………….…….…………. 34 
 
Figure 4: UPPS Total Scores Interact with Arab Ethnicity to Predict Waterpipe Smoking 
Frequency ………………..……………………………………….…………………. 35 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
vii 
LIST OF TABLES 
 
  Table 1: Lifetime Waterpipe Use and Mean Frequency of Use by Ethnicity, Sex, and Cigarette 
               Smoking Status…………………………………………………………………...… 36 
 
Table 2: Means, Standard Deviations, and t-Values for Personality Variables by Waterpipe 
Smoker Status ……………………………………………………………………… 37 
 
Table 3: Pearson Correlations between Outcome Variables ……………………..…………… 38 
 
Table 4: Summary of Logistic Regression Analyses for Variables Predicting Lifetime Waterpipe 
Smoking …………………………………………………………….….. 39 
 
Table 5: Linear Regression Analyses between Outcome Variables and Waterpipe Smoking 
Frequency ……………………………………………………………………….….. 43 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
viii
1 
 
 
CHAPTER 1: INTRODUCTION 
Background 
Waterpipe tobacco smoking, alternatively called argileh, nargilah, shisha, hookah, or 
hubble-bubble (Knishkowy&Amitai, 2005; Maziak, Eissenberg, & Ward, 2005; WHO, 2005) is 
a form of smoking that involves  breathing tobacco through a waterpipe.   Waterpipe use dates 
back over a thousand years (Chattopadhyay, 2000;  Maziak et al., 2004) and has traditionally 
been  associated  with  Middle-Eastern  cultures. The  standard  structure  of  the  waterpipe  is 
comprised of: (1) a glass bowl usually filled with water; (2) a metal piece filled with tobacco; 
and (3) a hose for tobacco puffing.  The structure of the waterpipe has been modified throughout 
the years, and its current shape is approximately 400 years old (see Figure 1). 
In recent years, there has been a dramatic increase in the prevalence of waterpipe use. 
This increase is particularly pronounced in Middle-Eastern countries (i.e., Kuwait, Syria, Egypt 
and Lebanon), where rates of  waterpipe smoking range from 20-70% (Knishkowy&Amitai, 
2005; Maziak et al, 2005).  Notably, however, waterpipe smoking has also become popular in the 
west,  predominantly among high school and college students.   For example, Parna, Usin, and 
Ringmets (2008) conducted a longitudinal study of waterpipe use among Estonian children and 
found that 2.1% of 11-year-old girls, 8.3% of 11-year-old boys, 27.8% of 15-year-old girls and 
28.8% of 15-year-old boys had tried the waterpipe. Similarly, Jackson and Aveyard (2008) 
found that 26.5% of male and 10.6% of female college students in England (Mean age = 20.2 
years) were regular waterpipe users. 
Recent studies have also revealed high rates of waterpipe smoking in the United States. 
For example,  Weglicki, Templin, Rice, Jamil, and Hammad (2008) examined Arab American 
high school students (Mean age = 15.6 years) and found that 38.9% of boys and 37.1% of girls 
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had ever used the waterpipe, while 17.4% of boys and  16.0% of girls were current users. 
Similarly,  Primack, Walsh, Bryce, and Eissenberg (2009) found the waterpipe to be the 3
rd 
preferred method of tobacco  smoking among high school students after cigarettes and cigars, 
while Grekin and Ayna (2008) found it to be the 4
th 
drug of choice among college students after 
alcohol, cigarettes, and marijuana. 
Several factors may explain the growing, worldwide popularity of waterpipe use.  First, 
waterpipe  is  cheap  and  widely  available  compared  to  other  tobacco  products,  rendering  it 
affordable to youth and individuals of low socioeconomic status (Grekin&Ayna, 2008).  Second, 
unlike other tobacco products in the  United States, waterpipe can be purchased online and 
misleading information (e.g. waterpipe smoking is  analogous to oxygen smoking) is readily 
available on the internet (Grekin and Ayna, 2008).  Third, waterpipe smoking has become part of 
the “social scene” at many cafes, restaurants, and social gatherings, especially with  the recent 
rise in popularity of “hookah bars” (Rice, Weglicki, & Templin, 2006; Maziak et al., 2004). 
Fourth, in many Middle-Eastern countries, waterpipe use is more socially acceptable for women 
than are cigarettes (Maziak et al., 2004).  Fifth, waterpipe tobacco is often flavored with an array 
of aromas including fruit, toffee, coffee, and many others, which makes the process of smoking 
more pleasurable, especially for younger individuals (Kandela, 2000; Maziak et al., 2004).  In 
fact, recent data suggest that an increasing number of youths (particularly those of Arab descent) 
begin smoking the waterpipe before they begin smoking cigarettes (Rice et al., 2006; Weglicki et 
al,  2008). Finally, many waterpipe users do not consider themselves to be “smokers” and 
erroneously believe that waterpipe is less harmful than other methods of tobacco use (Ward et 
al., 2007; WHO, 2005).  This false belief is bolstered by common misconceptions such as (1) the 
idea that toxins in the waterpipe are filtered out by water in the apparatus, (2) the belief that the 
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nicotine content in the waterpipe is lower than that in cigarettes and (3) the idea that, because 
waterpipe  tobacco is fruit-flavored, it is a harmless substance that is acceptable for children 
(Knishkowy&Amitai, 2005). 
Although scientific data on waterpipe use are rare, recent studies suggest that it is a risky 
behavior  associated  with poor health outcomes. In particular, studies  have shown that (1) 
waterpipe  smoke  contains  nicotine,  carbon  monoxide,  and  carcinogens  (Shihadeh,  2003; 
Shihadeh&Saleh, 2005) and (2) waterpipe use increases the risk for a variety of health problems, 
including: esophageal cancer  (Gunaid et al., 1995, Nasrollahzadeh et al., 1997), malignancy 
(Yadav& Thakur, 2000), decreased pulmonary and cardiovascular function (Kiter, Ucan, Ceylan, 
&Kilinc,  2000;  Mutairi,  Shihab-Eldeen,  Mojiminiyi,  &  Anwar,  2006),  low  birth  weight 
(Nuwayhid et al.,  1998), infertility (Inhorn& Buss, 1994), dental problems (Dar-Odeh, 2009; 
Natto,  Baljoon,  &  Bergstrom,   2005),  and  infectious  diseases  (Munckhof,  Konstantinos, 
Wamsley, Mortlock, & Gilpin, 2003; Steentoft, Wittendorf, & Andersen, 2006). 
Waterpipe use also has the potential to cause physiological dependence.   For example, 
data suggest that the amount of nicotine absorbed during a single session of waterpipe smoking 
(45-60  minutes)  exceeds  the  amount  of  nicotine  produced  by ten  cigarettes  (WHO,  2005). 
Moreover, laboratory studies have shown that a single waterpipe use episode exposes the smoker 
to 3 times the carbon dioxide and 1.7 times the nicotine as smoking a single cigarette (Shehadeh, 
2003; Shihadeh&Saleh, 2005).   It should also be noted that the size of the waterpipe requires 
deep inhalations  in order to generate smoke, a behavior which can lead to significant toxin 
exposure. 
In  recent  years,  several  researchers  have  attempted  to  define  waterpipe  dependence 
behaviorally. For  example,  based  on  a  review  of  the  available  empirical  and  theoretical 
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literature, Maziak et al. (2005) suggested that waterpipe dependence is characterized by (1) 
increasing use over time, (2) failure to stop smoking despite the desire to quit, (3) smoking to 
self-medicate as a  stress-reliever,  and (4) perceiving oneself as being “hooked” on waterpipe 
smoking. Using  a  different  approach  to  operationalizing  waterpipe  dependence,  Salameh, 
Waked, and Aoun (2008) factor analyzed a set of 21 problematic waterpipe-related behaviors to 
construct the Lebanon Waterpipe Dependence Scale.  This scale assesses four factors: nicotine 
dependence, negative reinforcement, psychological craving, and positive reinforcement.  Other 
researchers have suggested that waterpipe dependence is characterized by a progression  from 
social  smoking  (e.g.  with  friends  at  social  gatherings)  to  smoking  alone  (Asfar,  Ward, 
Eissenberg,  &Maziak, 2005); however, despite multiple attempts, waterpipe dependence has 
been difficult to define due to its intermittent use and high comorbidity with cigarette smoking 
and there are currently no widely-accepted operationalizations of the construct. 
To date, the vast majority of waterpipe research has been epidemiological in nature and 
has  focused  on  questions  such  as  the  percentage  of  people  who  have  tried  waterpipe,  the 
distribution of waterpipe use by  ethnicity, the typical age of onset of waterpipe use, and the 
settings  in  which  waterpipe  is  typically  used. Notably,  however,  almost  no  studies  have 
examined  non-demographic  predictors  of  waterpipe use, making  it  difficult  to  identify risk 
factors for initiation, persistence and dependence.  The current study aims to address this issue 
by examining one potential temperamental predictor of waterpipe use: impulsivity. 
Impulsivity and Cigarette Smoking 
 
A large body of literature suggests  a  relationship  between  impulsivity and  cigarette 
smoking.   Researchers have found cross-sectional relationships between cigarette smoking and 
self-reported impulsivity  among adolescents (Fossati, Barratt, Acquarini, & Di Ceglie, 2002; 
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Reynolds  et  al.,  2007;  Tercyak&  Audrain-McGovern,  2003),  middle-aged  adults  (Lipkus, 
Barefoot,  Feaganes, Williams &Siegler, 1994), and college students (Doran, McChargue, & 
Cohen, 2007; O‟Connor, Stewart, & Watt, 2009; VanderVeen, Cohen, Trotter, & Collins, 2008). 
The  impulsivity/smoking  relationship  has   also  been  found  prospectively,  suggesting  that 
impulsive personality traits precede and predict the onset of cigarette use. For example, in a two- 
year longitudinal study, Grano, Virtanen, Vahter, Elovainion, and Kivimaki  (2004) found that 
baseline levels of impulsivity predicted both the initiation of smoking and an increase in smoking 
quantity and frequency.  Similarly, in a 10-year longitudinal study, Bricker et al. (2009) found 
that thrill-seeking  significantly increased the risk for smoking initiation among adolescents. 
Furthermore,  Hooten  et  al.  (2005)   found  that  low  scores  on  the  personality  trait  of 
conscientiousness  (often  used  as  a  proxy  for  impulsivity),  predicted  quantity/frequency  of 
cigarette smoking, initiation of smoking prior to age 18, and a  score of 6 or more on the 
Fagerstrom Test for Nicotine Dependence. 
Although fewer  studies  have  examined  relationships  between  cigarette  smoking  and 
laboratory measures of impulsivity, those that have, have generally yielded positive results.  For 
example, Fields et al. (2009) found higher impulsivity levels among adolescent smokers versus 
nonsmokers  on  a  delay  discounting  task  used  as  a  measure  of  impulsive  decision-making. 
Reynolds et al. (2004) also found that smokers were more impulsive than nonsmokers on a delay 
discounting task.  Moreover, they found a positive correlation between delay discounting and the 
number of cigarettes participants smoked per day.  In another study, Lejuez et al. (2003) found 
that smokers made riskier choices than nonsmokers on the Balloon Analogue Risk Task (BART; 
Lejuez et al., 2002), a laboratory measure of risk-taking behavior.  Other studies have also found 
relationships  between   cigarette  smoking  and  laboratory  measures  of  impulsivity  among 
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adolescents (Fields et al., 2009; Reynolds, 2004), college students (Lejuez et al., 2003), and 
community volunteers (Mitchell, 1999; Reynolds, Ontengren, Richards, & de Wit, 2006). 
Causal Models of the Impulsivity/Smoking Relationship 
 
A number of theoretical models have been proposed to account for the relationship 
between impulsivity and smoking.  One commonly-cited model focuses on “self-medication” or 
using substances to alleviate negative affect.  Negative affectivity was defined by Watson and 
Clark (1984) as a tendency to  experience negative emotions and to have a low self-concept. 
Cigarette use has been associated with mood-elevating and hedonic effects in regular smokers 
(Barrett, Boileau, Okker, Pihl, &Dagher, 2004; Scales, Monahan, Rhodes, Roskos-Ewoldsen, & 
Johnson-Turbes, 2009).  In a review of the literature, Kassel, Stroud, and Paronis (2004) found 
that smokers generally experience higher levels of negative affectivity than non-smokers. In 
addition, a growing body of literature suggests that cigarette smokers score particularly high on 
measures of “urgency,” or the tendency to act rashly in response to negative mood (Billieux, Van 
der Linden, &Ceschi, 2007;  Doran, Cook, McChargue, Myers, & Spring, 2009). Negative 
urgency is, itself, a predictor of multiple forms of substance use (Cyders& Smith, 2008) and 
may, therefore, mediate relationships between negative affect and smoking behavior.. 
Other models of the impulsivity/smoking relationship have focused on sensation-seeking. 
Tobacco  smoking may be a novel and exciting experience for novice smokers, particularly 
during adolescence when smoking constitutes deviance or rule breaking.  In fact, a large number 
of studies have found robust relationships  between sensation-seeking and smoking initiation 
(Spillane, Smith, &Kahler, 2010; Kahler et al, 2009; Mitchell, 1999).  Notably, however, studies 
have not found relationships between sensation-seeking and smoking maintenance ordependence 
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(Spillane et al, 2010; Harmsen, ischof, Brooks, Hohagen, &Rumpf, 2006), suggesting that, over 
time, the novelty or thrill of smoking diminishes. 
Finally, some impulsivity/smoking models are cognitive in nature.  These models define 
impulsivity as a preference for immediate versus long-term rewards and an inability to consider 
long-term, negative consequences.  According to these models, impulsive individuals are unable 
to appreciate the long-term health effects of tobacco  use and focus instead on its immediate 
rewarding properties (Fields et al, 2009).  In fact, some researchers have proposed that cigarette 
smoking is associated with subtle dysfunction in the orbitofrontal system; a system that plays a 
substantial role in processing information related to reward and punishment (Dinn, Aycicegi, & 
Harris, 2004).  Support for these models have primarily come from studies showing that smokers 
tend to perform poorly on laboratory tasks of delay discounting (Fields et al, 2009; Reynolds, 
2004) and  advantageous  decision  making  (i.e.,  tasks  which  measure  preference  for  small 
immediate  versus  large but delayed rewards), such as the Iowa Gambling Task (Xiao et al., 
2008). 
 
Impulsivity and Waterpipe Use 
 
To date, no studies have examined whether the impulsivity/cigarette smoking relationship 
extends to waterpipe use.  Because cigarette and waterpipe smoking are both forms of tobacco 
use, it is likely that they share common personality predictors.  At the same time, however, the 
two forms of smoking differ in important ways that may pertain to impulsivity.  First, waterpipe 
smoking requires a relatively long process of preparation  before use and discarding after use 
compared to that of cigarettes: glass and clay bowls must be filled with  water and tobacco; 
tobacco must be covered with foil then punched to create holes in the foil; charcoal must be lit; 
and the hose must be „cleaned‟ by puffing air into the tube prior to smoking.  Moreover, after a 
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smoking session, charcoal, liquid, and burnt tobacco must be emptied to avoid residue taste 
afterwards.  All of these tasks may necessitate patience and may be difficult for highly impulsive 
individuals to complete.  In addition, as mentioned earlier, many individuals mistakenly consider 
waterpipe use to be a safe form of smoking. Consequently, waterpipe smoking may be an 
attractive option for non-impulsive, risk-averse individuals who are seeking a “healthy” smoking 
alternative.  Thus, the degree to which the smoking/impulsivity relationship extends to waterpipe 
use is unclear. The current study seeks to address this issue by  exploring the relationship 
between   impulsivity   and   waterpipe   use   among   a   large,   ethnically   diverse   sample   of 
undergraduates using a multidimensional assessment of impulsivity. 
A second  goal  of  the  study  is  to  determine  whether  Arab  ethnicity  moderates  the 
relationship  between impulsivity and cigarette smoking. While waterpipe smoking may be 
exotic in mainstream culture and in most minority communities, it remains a widely approved 
social phenomenon in the Arab American community.  Consequently, ethnicity may moderate 
the  relationship  between  impulsivity   and  waterpipe  smoking  such  that  higher  levels  of 
impulsivity predict waterpipe use among non-Arab Americans, but not among Arab Americans. 
A final goal of the study will be to determine to degree to which laboratory and self- 
reported impulsivity differentially predict waterpipe use. Impulsivity is a broad, 
multidimensional construct that has been operationalized in a multitude of ways.  Despite this, 
the vast majority of impulsivity research relies exclusively on single-scale, self-report measures 
(see Gullo&Dawe, 2008 and  Mitchell, 2004 for reviews). In addition,  studies which have 
examined both self-report and  laboratory measures of impulsivity have often found that these 
different types of measures yield different  results  and may, therefore, be assessing different 
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constructs.  Thus, the current study will, in a preliminary manner, examine the degree to which 
different forms of impulsivity differentially predict waterpipe use. 
In light of these issues, the hypotheses of the current study are as follows: 
 
1)  Waterpipe  use  will  be  associated  with  self-report  measures  of  impulsivity  after 
controlling for cigarette smoking, negative affectivity, and demographic variables. 
2)  Waterpipe use will be associated with laboratory measures of impulsivity (delay 
discounting  tasks)  after controlling for cigarette smoking, negative affectivity, and 
demographic variables. 
3)  Waterpipe use will be associated with Arab Ethnicity. 
 
4)  Arab ethnicity will interact with impulsivity to predict waterpipe use, such that the 
relationship  between impulsivity and cigarette smoking will be stronger for non- 
Arabs than for Arabs. 
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CHAPTER 2: METHOD 
Participants 
A total of 709 participants completed the online survey for the study; however, the first 
 
100 responses were removed from the analyses because of a glitch in the original survey.  A total 
of 609 participants were included in the final analyses.  Participants were predominantly female 
(73.4%; N=447) with an  average age of 22.34 (S.D.=5.36). The ethnic distribution was as 
follows: 40% Caucasian (N=244), 24% African American (N=147), 16% Arab/Chaldean (N=98), 
9% South-East Asian (N=55), 4% Hispanic/Latino (N=24), and 7% Other (N=41). For the 
purposes of the current analyses, all non-Arab ethnicities were combined to examine the effects 
of Arab versus non-Arab ethnicity. Students were recruited through the subject pool at Wayne 
State University Department of Psychology, and the Internal Review Board (IRB) at the same 
university approved the study.  . 
Measures 
 
Waterpipe and Cigarette Use. 
 
Participants were asked whether they had ever used a waterpipe or smoked a cigarette in 
their lifetime.  Those who had were asked about frequency of their use.  Response options ranged 
from 1 (about once per year) to 6 (daily or almost daily). 
Negative Affect 
 
Neuroticism subscale of the NEO-FFI (Costa &Mcrae, 1992; see Appendix A).  This 
 
12 item,  Likert-type scale assesses the trait of  neuroticism  from the Five Factor Model of 
personality  (FFM;  McRae  &  Costa,  1990). Individuals  who  score  highonneuroticism  are 
characterized by high levels of negative affect (Farmer, Redman, Harris, Mahmood, Sadler, 
Pickering, & McGuffin, 2002; Krueger, Caspi, Moffitt, Silva, & McGee, 1996).  The NEO FFI 
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has validated norms for college students, and has shown good test-retest reliability and internal 
consistency (Costa & McRae, 1992) as well as good discriminant and convergent validity in the 
US (Costa & McRae, 1992)  and cross-culturally (e.g. Church &Katigback, 2002; Katigbak, 
Church, Guanzon-Lapena, Carlota, & Del Pilar,  2002; Sherry, Hewitt, Flett, Lee-Baggley, & 
Hall, 2007).  Notably, however, the reliability of the scale in the current study was low with a 
Cronbach‟salphaof .55. 
Self-Reported Measures of Impulsivity. 
 
Urgency,  Sensation  Seeking,  Perseverance,  Premeditation  Scale  (UPPS;  Whiteside 
 
&Lynam, 2001; see Appendix B).  The UPPS is a 45-item Likert-type scale that is comprised of 
four factors: (1) Urgency, a tendency to act according to impulses in order to reduce negative 
emotions; (2) (Lack of)  Premeditation, a tendency to act with little deliberation and a lack of 
consideration  of  the  possible  consequences  of  one‟s actions;  (3)  (Lack  of)  Perseverance, 
difficulty attending to difficult or boring tasks;  and (4) Sensation Seeking, finding pleasure in 
and trying out thrilling activities irrespective of their potential  risk  to the individual or others 
(Whiteside &Lynam, 2001). 
In the current study, 2 items from the UPPS were missing due to an error in survey 
construction; item 3 from the Sensation Seeking subscale (I like sports and games in which you 
have to choose your next move  very  quickly) and item 11 from the Urgency subscale (I am 
always able to keep my feelings under control).  For the purposes of this study, responses to the 
missing items were not estimated and scale scores were comprised  only of available items. 
Despite this, the reliability coefficient for the total UPPS scale (UPPS Total scores) was adequate 
(Cronbach‟s = .80).  All subscales also had fairly good reliability (Lack of Premeditation,  = 
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.88; Sensation  Seeking   = .89;  and  Urgency,    = .89),  with  the  exception  of  Lack  of 
 
Perseverance, which had moderate reliability ( = .65). 
 
Laboratory Measures of Impulsivity. 
 
Delay  Discounting  Task  (computer  adaptation  from  Petry,  2001).In  this  computer- 
adapted delay discounting task, participants were asked whether they would prefer to receive a 
certain amount of money now or a larger amount of money later (i.e., in a week or a month).  For 
example, participants might be asked whether they would prefer to receive $200 now or $1000 in 
a week.   The amount of money participants would receive in the  future (i.e., in a week or a 
month) was held constant at $1000; however, the amount of money they would  receive now 
steadily increased from $1 to $1000 in increments of $5 to $50(See Appendix A and Figure 2). 
A weighted coding scale was used to score the task.  Using this scale, responses were 
assigned values based on their relative level of impulsivity.  Weighted values ranged from -30 to 
30, such that more impulsive responses received higher scores.  For example, a participant who 
indicated that he/she would rather receive $1 now, versus $1000 in a week or month (the most 
impulsive response) would receive a score of 30 for that response.  The final score for the task 
was calculated by adding the weighted  response values for each time frame separately (See 
Appendix C and Figure 2). 
Procedures 
 
Students registered for the study through the Wayne State subject pool webpage.  After 
registering for  the study and reading an online consent form, students clicked on a link to 
complete an online survey administered through SurveyMonkey.  Students were informed that 
their  responses  were  anonymous  and  that   their  participation  was  completely  voluntary. 
Participants were given .5 course credits for taking part in the study. 
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CHAPTER 3: RESULTS 
 
All data were screened for assumptions of normality.  The waterpipe smoking frequency 
variable was log transformed (after a constant was added) to reduce positive skew; however, the 
transformation did not alter results and, therefore, data are presented in unaltered form for ease 
of interpretation.  Interaction terms were mean centered prior to computing cross product terms. 
Sex and Arab ethnicity were dummy coded and included in all  analyses.   The percentage of 
missing data on self-report questionnaires ranged from .3% (Sex) to 15.6% (UPPS Total). The 
percentage of missing data on the delay discounting task was considerably higher.  Specifically, 
only 76% of participants had complete answers to the „week‟ time frame condition of the task 
and only 70.4% of participants had complete answers to the „month‟ time frame condition of the 
task.  Participants with missing delay discounting data did not differ from those with complete 
data in either the week or the month time frames on  age (t(579)=-1.57, p= N.S.; t(579)=-1.06, 
p=N.S.,  respectively),  sex  (2    (1,  N=607)=2.34  ,  p=N.S.;  2    (1,  N=607)=1.01,  p=N.S., 
 
respectively), likelihood of being Arab (2  (1, N=609) = .02 , p=N.S.; 2  (1, N=609) = .53 , 
p=N.S.,  respectively),  or  UPPS  Total  Scores  (t(512)=0.36, p=  N.S.;  t(512)=-.40, p=  N.S., 
respectively). 
Descriptive Data 
 
Table 1 presents data on waterpipe smoking by ethnicity, sex, and cigarette smoking.  As 
can be seen in the table, 43.2% of participants reported that they had smoked a waterpipe at some 
point in their lives.  Arab students (71%) were more likely to have used a waterpipe than non- 
Arab students (39%; 2(1, N=601) =  35.22,  p<0.001).   Additionally, males (54%) were more 
likely to have used a waterpipe than females (40%;  2(1, N=600) = 9.55, p<0.005).  Cigarette 
smokers (85%) were also more likely to have used a waterpipe than non-cigarette smokers (15%; 
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2(1, N=609) =13.50, p<0.001).   The endorsed frequencies of waterpipe use were: „1 = about 
once a year‟ (33.8%), „2 = less than once a month‟ (29.9%), „3 = 1-2 times per month‟ (19.1%), 
„4 = 1-2 times a week‟ (12.1%), „5 = 3-4 times a week‟ (3.2%), and „6 = daily or almost daily‟ 
(1.9%; M=2.27, S.D.=1.24).  Arab students (M=1.80, S.D.=1.67), males (M=1.08, S.D.= 1.51), 
and non-cigarette smokers (M=1.39, S.D.=1.47) reported more frequent waterpipe smoking than 
non-Arab  students  (M=.50,  S.D.=1.04;   t(493)=-9.17;  p<.001),  females  (M=.60,  S.D.=1.15; 
t(493)=3.75, p<.001), and cigarette smokers (M=.65, S.D.=1.23; t(489)=3.70; p<.05; See Table 1). 
Table 2 presents data on personality variables as a function of lifetime waterpipe smoker 
 
status (yes/no).  As can be seen in the table, waterpipe smokers had significantly higher mean 
scores on the UPPS Total, Sensation Seeking, Urgency, and NEO-N Total scales.  In contrast, 
non-waterpipe smokers had higher mean scores on the Lack of Premeditation scale. 
Measures of Association 
 
Table 3 presents zero order correlations between study variables. 
 
As can be seen in the table, the frequency of waterpipe smoking was positively correlated with 
UPPS total scores, sensation seeking, urgency and negative affect, and negatively correlated with 
lifetime cigarette use, age  and  lack of premeditation.   Waterpipe smoking frequency was not 
associated with delay discouting tasks. 
Predictors of Lifetime Waterpipe Smoking 
 
Self-Reported Impulsivity and Lifetime Waterpipe Smoking 
 
A logistic regression was conducted predicting lifetime waterpipe smoking from sex, age, 
negative  affect,   cigarette  smoking,  Arab  ethnicity,  UPPS  total  scores,  and  the  two-way 
interaction between Arab ethnicity and UPPS total scores.  The overall model was significant (2 
(6, N=468)=88.66, p<.001).  Results revealed main effects of age (OR = .94), sex (OR = .63), 
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and cigarette smoking (OR = 1.32), such that younger students, males, and cigarette smokers 
were  more  likely  to  have  used  a  waterpipe  than  older  students,  females  and  non-cigarette 
smokers.  There were also main effects of both UPPS total scores and Arab ethnicity, however, 
these main effects were qualified by a significant UPPS by Arab ethnicity interaction.  Follow-up 
analyses revealed that, for non-Arabs, there was a small positive relationship between UPPS total 
scores and waterpipesmoking  (OR=1.02, p<.05), while, for Arabs, there was a non-significant, 
negative relationship between UPPS total scores and waterpipe smoking (OR = .97; see Table 4 
and Figure 3). 
Four logistic regressions were conducted predicting lifetime waterpipe smoking from 
each  of the four  UPPS  subscales  (Lack  of  Perseverance,  Lack  of Premeditation,  Sensation 
Seeking, and Urgency).  All analyses included sex, age, negative affect, cigarette smoking, Arab 
ethnicity, and the interaction between Arab ethnicity and the UPPS subscale in question.  Age, 
cigarette smoking and Arab ethnicity had significant main effects in  all the models such that 
being younger, being a cigarette smoker and being Arab were related to an increased likelihood 
of having smoked a waterpipe. Results also revealed a significant main effect of Sensation 
Seeking  (2   (6, N=504)=98.51, p<.001; OR=1.04), such that higher scores on the Sensation 
Seeking subscale were related to a slightly increased likelihood of having smoked a waterpipe. 
No other subscale main effects or interactions were found (See Table 4). 
Laboratory Impulsivity and Lifetime Waterpipe Smoking 
 
Two logistic regression analyses were conducted predicting lifetime waterpipe smoking 
from scores on the delay discounting week and month time frame tasks.  Both analyses included 
sex,  age,  negative affect,  cigarette  smoking,  Arab  ethnicity,  the  delay discounting  score in 
question (week or month) and the two-way interaction between Arab ethnicity and the relevant 
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delay discounting score.  There were significant main effects of cigarette smoking (week OR = 
 
1.3, 2  (6, N=426)=70.60, p<.001; month OR = 1.28, 2  (6, N=396)=32.67, p<.001) and Arab 
ethnicity   (week   OR  =  3.91,  2    (6,  N=426)=22.93,  p<.001;  month  OR  =  3.89,  2    (6, 
N=396)=66.43, p<.001)  in both analyses, such that being a cigarette smoker and being Arab 
were  related  to  an  increased  likelihood  of  having  smoked  a  waterpipe. There  was  also  a 
significant main effect of age for both the week (OR =.94; 2  (2, N=426)=22.93, p<.001 and the 
month time  periods (OR = .94; 2   (2, N=396)=20.02, p<.001), such that being younger was 
related to an increased likelihood of having smoked a waterpipe.  There were no significant main 
effects of the delay discounting scores for either the week or the month timeframes.  Moreover, 
there were no significant interactions with Arab ethnicity (See Table 4). 
Predictors of Waterpipe Smoking Frequency 
 
Self-Reported Impulsivity and Waterpipe Smoking Frequency 
 
A linear regression was conducted predicting waterpipe smoking frequency from sex, 
age, negative  affect, cigarette smoking, Arab ethnicity, UPPS total scores, and the two-way 
interaction between Arab ethnicity and UPPS total scores.  Students who had never smoked a 
waterpipe were included in analyses and  assigned a score of 0 on the waterpipe frequency 
variable. 
Results revealed main effects of both UPPS total scores and Arab ethnicity, however, 
these main effects were qualified by a significant UPPS by Arab ethnicity interaction  (β=.32, 
p<.005). Follow-up analyses  revealed that, for Arabs, there was a non-significant, positive 
relationship between UPPS total scores and waterpipe smoking frequency (β=.25, p=N.S.), while 
for non-Arabs there was a significant negative relationship  between UPPS total scores and 
waterpipe smoking frequency (β=-.23, p<.05; See Table 5 and Figure 4). 
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Four additional linear regressions were run predicting waterpipe smoking frequency from 
each  of  the  four  UPPS  subscales. Arab  ethnicity  was  a  significant  predictor  in  all  four 
regressions  (with  Arabs  consistently  reporting  more  frequent  waterpipe  use). No  UPPS 
subscales or demographic variables besides Arab ethnicity predicted smoking frequency (See 
Table 5). 
Laboratory Impulsivity and Waterpipe Smoking Frequency 
 
Linear regression analyses were conducted to predict waterpipe smoking frequency from 
sex, age, negative affect, cigarette smoking Arab ethnicity, scores on the delay discounting week 
and month time frame tasks and the two-way interaction between Arab ethnicity and each of the 
two delay discounting scores.  As expected, there was a significant main effect of Arab ethnicity 
for both the week (β=.23, p<.05) and month time frames (β=.24, p<.05).  No other main effects 
or significant interactions with Arab ethnicity were found (See Table 5). 
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CHAPTER 4: DISCUSSION 
 
This study found that waterpipe tobacco smoking is common among college students. 
Specifically,  43.2%  of  participants  reported  having  tried  a  waterpipe  at  least  once,  a  rate 
somewhat higher than has  typically been reported in European and American samples (see 
Grekin&Ayna, 2012 for a review). This high  prevalence rate poses a serious public health 
challenge  because  of  the  high  levels  of  toxins  in   waterpipe   smoke  (Shihadeh,  2003; 
Shihadeh&Saleh, 2005) and because of waterpipe‟s  association with   health problems such as 
cancers (Gunaid et al., 1995, Nasrollahzadeh et al., 1997), malignancy (Yadav& Thakur, 2000), 
decreased pulmonary and cardiovascular function (Kiter et al., 2000; Mutairi et al., 2006), low 
birth  weight  (Nuwayhid et al., 1998), infertility (Inhorn& Buss, 1994), dental problems (Dar- 
Odeh, 2009; Natto,  Baljoon, & Bergstrom, 2005), and infectious diseases (Munckhof et al., 
2003;  Steentoft,  Wittendorf,  &  Andersen,  2006). These  health  challenges  are  further 
complicated  by  existing  misconceptions  about  waterpipe  smoking  such  as  the  belief  that 
waterpipe use is  safer and less addicting than cigarette smoking (Knishkowy&Amitai, 2005; 
Ward et al., 2007; WHO, 2005). 
Notably, while waterpipe use was common in the current study, it was also infrequent 
with 64% of waterpipe smokers reporting that they used the waterpipe less than once per month. 
This is consistent with previous literature on the frequency of waterpipe use and suggests that, 
for many, the waterpipe is a form of tobacco that is used sporadically or on special occasions 
(Aljarrah, Ababneh, & Al-Delaimy, 2009; Maziak, 2005; Smith-Simone et al., 2008; Ward et al., 
2007). 
 
In light of the high prevalence of waterpipe use and its associated consequences, it is 
critical to identify predictors of waterpipe smoking which will guide prevention and intervention 
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efforts.  The current study is one of the first to examine both demographic and temperamental 
predictors of waterpipe use.  Results indicate that lifetime waterpipe use, (i.e. having tried the 
waterpipe at least once), and frequency of waterpipe use have different sets of demographic and 
temperamental predictors. 
Demographic Predictors of Waterpipe Use 
 
Lifetime Waterpipe Use 
 
As expected, Arab ethnicity was the strongest predictor of lifetime waterpipe use across 
all analyses.   More specifically, Arab students were 3 to 5 times more likely to have tried a 
waterpipe than non-Arab students.  Unlike cigarette smoking, which is stigmatized in most Arab 
cultures (particularly for women), offering guests a waterpipe is considered an act of hospitality 
in Middle Eastern countries.   Moreover, waterpipe smoking is often  incorporated into leisure 
time activities and, in recent years, waterpipes have been used by Middle Eastern politicians to 
attract  voters  to  their  rallies  (Maziak  et  al,  2004,  2005;  Kandela,  2000). Thus,  the  high 
prevalence of waterpipe smoking found among Arab participants in the current study likely 
reflects the broad acceptance and widespread use of the waterpipe within Arab cultures. 
Males and younger students were also more likely to have tried a waterpipe.   This is 
consistent with  the larger substance use literature, as males and younger adults are also more 
likely to  smoke cigarettes  and  use  alcohol  and  other drugs. These findings  may reflect  a 
tendency for males and younger adults to be more impulsive and sensation seeking than females 
and older adults.  For example, Roth, Hammelstein, and Brahler (2012) examined cross-sectional 
data from a sample of 14-79  year-olds and found that sensation-seeking scores significantly 
declined with increasing age.  In addition, Byrnes, Miller, and Schafer (1999) conducted a meta- 
analysis of 150 studies comparing males and females on risk-taking tendencies and found that 
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males were significantly more likely to engage in risk-taking than females on 14 out of the 16 
examined risk-taking types.  In the current study, younger age and male sex were also correlated 
with sensation seeking, lending further support to the „impulsivity‟ hypothesis.  Future studies 
are needed to determine whether  impulsivity and/or sensation seeking mediate or account for 
relationships between age, sex, and lifetime waterpipe use. 
Finally, cigarette smokers were at increased risk for lifetime waterpipe use. Again, these 
findings are not surprising for several reasons.  First, cigarette users have already been exposed 
to  the  physiological  effects  of   tobacco  and  may,  therefore,  experience  biological  and 
psychological cravings that increase the appeal of smoking in any form.  For example, Weglicki 
et al. (2008) found that youth who smoked either waterpipe or  cigarettes were 11 times more 
likely to smoke the other form of tobacco as well.  Second, cigarette users are more likely than 
non-cigarette users to have tobacco using friends (Gilbert, Baker, Botvin, Dusenbury, Cardwell, 
& Diaz, 1993; Hu, Davies, &Kandel, 2006; Lantz, 2003). For example, in a review of the 
literature on  adolescent smoking, Simmons-Morton and Farhat (2010) found that adolescents 
who  socialized  with  smokers  were  at  increased  risk  for  both  current  and  future  smoking, 
particularly when they had a best friend who  smoked. Thus, waterpipe use may be a more 
important part of socialization for cigarette versus non-cigarette users.  Third, cigarette smokers 
may be drawn to waterpipe use because they are more impulsive and novelty seeking than non- 
cigarette smokers.  Notably, however, while previous studies have found associations between 
cigarette smoking and impulsivity (e.g. Grano et al., 2004; Mitchell, 1999; VanderVeen et al., 
2008), these associations were not found in the current study. It is also important to note that, in 
the current study,  there was a fairly large subgroup of waterpipe users (about 15%) who had 
never smoked a cigarette.   These  data  are consistent with previous literature and suggest that 
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cigarette and waterpipe smoking, while both forms of tobacco use, may have different correlates 
and predictors. Future research is needed to identify predictors of exclusive waterpipe use 
(versus use that is part of a larger pattern of tobacco or other drug use). 
Frequency of Waterpipe Use 
 
Unlike lifetime waterpipe use, the only demographic predictor of waterpipe smoking 
frequency  was  Arab  ethnicity. These  data  suggest  that  there  are  fundamental  differences 
between trying a waterpipe once or twice and using it on a regular basis.  Waterpipe smoking is a 
form  of  tobacco  use  that  requires  extensive  preparation  and  proper  discarding  after  use. 
Specifically, the waterpipe smoking necessities must be purchased; the glass filled with water; 
the head filled with tobacco, covered with foil, and punched; and the charcoal lit and placed on 
the head.   Following use, the apparatus must be cleaned and the  water, tobacco, and charcoal 
discarded properly to avoid residue taste.   Therefore, those who are addicted to  tobacco (e.g. 
regular cigarette smokers) or those who may be more impulsive (e.g. young adults and males) 
may be drawn to trying the waterpipe, but may be less likely to use it on a regular basis. 
Temperamental Predictors of Waterpipe Use 
Lifetime Waterpipe Use 
 
As expected, overall impulsivity (UPPS total scores) predicted lifetime waterpipe use for 
non-Arabs, but not for Arabs.  As mentioned earlier, Arabs are likely to have been repeatedly 
exposed to the waterpipe, from an early age, as a part of their cultural background.  In contrast, 
for non-Arabs, the experience of waterpipe smoking may be novel and exciting, and particularly 
appealing to those who are high in impulsivity.  These findings are important and suggest that 
different types of prevention and intervention efforts may be successful for Arab  versus non- 
Arab students. 
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Results of the current study also revealed a main effect of sensation seeking – but not a 
sensation  seeking  by ethnicity interaction. Thus, sensation seeking, a particular subtype of 
impulsivity, appears to predict waterpipe smoking for both Arabs and non-Arabs.  This finding 
may be a  manifestation of the relatively recent introduction of hookah bars and cafes, which 
create an exotic, special waterpipe smoking experience,  that may be novel and exciting for both 
Arabs and non-Arabs.  More research is needed to determine whether sensation seeking interacts 
with Arab ethnicity to predict waterpipe smoking in more traditional settings (e.g., the home) 
versus at hookah bars and cafes. 
Frequency of Waterpipe Use 
 
As noted above, UPPS total scores (i.e, overall impulsivity) predicted lifetimewaterpipe 
use for non-Arabs but not for Arabs.  Interestingly, however, the opposite result was found for 
frequency of waterpipe use.  Specifically, overall impulsivity was negatively related to waterpipe 
smoking frequency among non-Arabs, and unrelated to smoking frequency among Arabs.  The 
reasons for this finding are not entirely clear, however, one possibility is that more impulsive, 
non-Arab  individuals are less likely to  put the effort explained earlier  (preparing the pipe, 
cleaning the apparatus, etc) into smoking the waterpipe; however, this may not be true for Arab 
individuals because they are habituated to the process and no longer perceive it to be particularly 
effortful. 
Laboratory Measures 
 
The delay discounting task did not predict either lifetime waterpipe use or frequency of 
waterpipe use in either the week or month time frames.  These non-significant findings may, in 
part, be a function of methodological problems associated with the study.  In particular, 25-30% 
of participants were missing data on the week and month delay discounting tasks.  These missing 
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data may have reduced power to find significant effects and/or biased results such that those who 
completed the tasks were different from those who did not.  Additionally, this study represented 
the first attempt to adapt the delay discounting task to the computer.  Typically, this task is given 
in a laboratory setting with face-to-face instructions and a research assistant who is available to 
answer questions and monitor progress.  Future studies are needed to examine the reliability and 
both predictive and concurrent validity of the computer adaptation of the task. 
There are also possible conceptual explanations for the non-significant delay discounting 
findings.  Delay discounting tasks assess a preference for small, immediate rewards over larger, 
more delayed rewards.  It is possible that individuals who prefer smaller, immediate rewards are 
drawn to the quick „high‟ of a cigarette,  rather than the more delayed gratification associated 
with preparing and smoking a waterpipe.  Future studies are needed to determine whether delay 
discounting predicts a particular subtype of „immediate‟ waterpipe use (e.g., being served a pre- 
prepared waterpipe at a café), as opposed to more traditional (self-prepared) use. 
Implications 
 
Results of this study indicate that (1) waterpipe use is extremely common, (2) males, 
Arabs,  cigarette  smokers,  and  younger  college  students  are  at  increased  risk  for  waterpipe 
smoking, (3) sensation seeking or a preference for novel, thrilling experiences is a predictor of 
lifetime waterpipe use, (4) overall impulsivity is a predictor of lifetime waterpipe use for non- 
Arab, but not for Arab students and (5) overall impuslvity negatively predicts the frequency of 
waterpipe use for non-Arab students but is unrelated to smoking among Arab students.   These 
results highlight the importance of developing waterpipe intervention and prevention efforts, as 
very few currently exist.  Additionally, they suggest that future prevention/intervention efforts 
should focus on a subgroup of at-risk young adults, specifically, those who are male, who smoke 
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cigarettes  and  who  are  of  Arab  ethnicity. The  current  study  also  indicates  that  there  are 
relationships between impulsivity and waterpipe smoking, but that these relationships differ by 
ethnicity and outcome variable (i.e., lifetime versus frequency of waterpipe smoking).  To our 
knowledge,  there  are  no  existing  waterpipe  interventions  that  differentially  target  lifetime 
waterpipe  use  versus  frequency  of  waterpipe  use. Many  researchers  assume  that  trying  a 
waterpipe once or twice is not a harmful behavior, however, existing data suggest that infrequent 
waterpipe use can be a „gateway‟ to cigarette smoking and other forms of substance use (Jensen, 
Cortes, Engholm, Kremers, &Gislum, 2010).   Additionally, even a single session of waterpipe 
smoking can expose an individual to very high levels of toxins  (Maziak, 2004; WHO, 2005). 
Thus, interventions targeting waterpipe „experimentation‟ or infrequent use may be appropriate. 
To our knowledge there are also no existing interventions that account for culture (in particular 
Arab culture) in their methods and focus.  The current study suggests that Arab and non-Arab 
young adults may have  very different motivations for waterpipe smoking that may respond to 
different intervention approaches.  For example, Arabs may be more likely to rely on waterpipe 
use as a means of socializing or celebrating special occasions, whereas non-Arabs may be more 
likely to smoke waterpipe in conjunction with other substances.  Given that very few attempts to 
use empirical data have been made in developing such strategies, the data from the current study 
may be helpful in guiding the development and implementation of prevention and intervention 
programs in the future. 
Study Limitations 
 
This study contained a great deal of missing data, particularly in the delay-discounting 
task. The  delay  discounting  task  was  administered  at  the  end  of  a  30-minute,  online 
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questionnaire. Thus, the high level of missing data could be a manifestation of fatigue or 
boredom.  Future studies may consider varying the order of administration between subjects. 
Another interpretative consideration in this study is the relatively small effect sizes found 
in a large  sample of participants.   It is possible that analyses were overpowered, calling into 
question the meaningfulness of some results.  Finally, the current sample was restricted to the 
subject pool of undergraduate students in  psychology at one university,  which may not be 
representative of the school or the general population of college students. 
Future Directions 
 
As the use of the waterpipe continues to grow, more studies that explore predictors of its 
use and maintenance are needed to guide prevention and intervention efforts.  Varying methods 
of exploration are also important, such as conducting laboratory studies that measure impulsivity 
and smoking.  Also needed is further exploration of the predictors of different patterns of use of 
the waterpipe, including lifetime use, frequency of use and waterpipe dependence in a population 
of more frequent users. 
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APPENDIX A 
 
Measure of Negative Affect 
 
Neuroticism Subscale of the NEO-FFI (Costa & McRae, 1992) 
 
 
 
 
BELOW ARE STATEMENTS THAT DESCRIBE WAYS PEOPLE THINK AND ACT 
PLEASE   INDICATE  HOW  MUCH  YOU  AGREE  OR  DISAGREE  WITH  EACH 
STATEMENT 
Strongly 
Disagree 
Disagree Neutral Agree
 
Strongly 
Agree 
 
1. I am not a worrier.  (R) 1 2 3 4 5 
 
2. I often feel inferior to others. 1 2 3 4 5 
 
3. When  I‟m under  a  great  deal  of 
stress, sometimes I feel like I‟m going 
to pieces. 
 
 
1 2 3 4 5 
 
4. I rarely feel lonely or blue.  (R) 1 2 3 4 5 
 
5. I often feel tense and jittery. 1 2 3 4 5 
 
6. Sometimes I feel completely 
worthless. 
1 2 3 4 5
 
 
7. I rarely feel fearful or anxious.  (R) 1 2 3 4 5 
 
8. I often get angry at the way people 
treat me. 
1 2 3 4 5
 
 
9. Too often, when things go wrong, I 
get  discouraged  and  feel  like  giving 
up. 
 
 
1 2 3 4 5 
 
10. I am seldom sad or depressed. (R) 1 2 3 4 5 
 
11.  I  often  feel  helpless  and  want 
someone else to solve my problems. 
1 2 3 4 5
 
 
12. At times I have been so ashamed I 
just wanted to hide. 
1 2 3 4 5
 
 
(R) = Reverse-scored item 
Strongly 
Disagree   
Disagree Neutral Agree 
Strongly 
Agree   
(Lack of) Premeditation 
1.  I  have  a  reserved  and  Cautious  attitude 
 
 
2 3 4 5 
 
1     
 
1 
 
2 
 
3 
 
4 
 
5 
 
1 
 
2 
 
3 
 
4 
 
5 
 
1 
 
2 
 
3 
 
4 
 
5 
 
1 
 
2 
 
3 
 
4 
 
5 
 
1 
 
2 
 
3 
 
4 
 
5 
 
1 
 
2 
 
3 
 
4 
 
5 
1 2 3 4 5 
1 2 3 4 5 
 
1 
 
2 
 
3 
 
4 
 
5 
 
1 
 
2 
 
3 
 
4 
 
5 
 
1 
 
2 
 
3 
 
4 
 
5 
1 2 3 4 5 
1 2 3 4 5 
 
1 
 
2 
 
3 
 
4 
 
5 
 
1 
 
2 
 
3 
 
4 
 
5 
 
1 
 
2 
 
3 
 
4 
 
5 
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APPENDIX B 
 
Measure of Self-Reported Impulsivity 
 
Urgency, Sensation Seeking, Perseverance, Premeditation Scale (UPPS; Whiteside &Lynam, 
 
2001) 
 
 
 
Rate how much you agree or disagree with the following statements about yourself on a scale of 
Strongly Disagree to Strongly Agree. 
 
 
 
 
 
 
towards life. 
2. My thinking is usually careful and 
purposeful. 
3. I am not one of those people who blurt out 
things without thinking. 
4. I like to stop and think things over before I 
do them. 
5. I don‟t like to start a project until I know 
exactly how to proceed. 
6.  I  tend  to  value  and  follow  a  rational, 
“sensible” approach to things. 
7. I usually make up my mind through careful 
reasoning. 
8. I am a cautious person. 
9. Before I get into a new situation I like to find 
out what to expect from it. 
10.  I  usually  think  carefully  before  doing 
anything. 
11. Before making up my mind, I consider all 
the advantages and disadvantages. 
 
Urgency 
1. I have trouble controlling my impulses. 
2. I  have  trouble  resisting  my  cravings  (for 
food, cigarettes, etc.). 
3. I often get involved in things I later wish I 
could get out of. 
4. When I feel bad, I will often do things I later 
regret in order to make myself feel better now. 
5. Sometimes when I feel bad, I can‟t seem to 
stop what I am doing even though it is making 
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me feel worse. 
6. When I am upset I often act without thinking. 1 2 3 4 5 
7. When I feel rejected, I will often say things 
that I later regret. 
1 2 3 4 5
 
8. I  tis  hard  for  me  to  resist  acting  on  my 
feelings. 
1 2 3 4 5
 
9. I often make matters  worse because  I act 
without thinking when I am upset. 
1 2 3 4 5
 
10. In the heat of an argument, I will often say 
things that I later regret. 
1 2 3 4 5
 
11. I am always able to keep my feelings under 
control. (R) 
1 2 3 4 5
 
12. Sometimes I do things on impulse that I 
later regret. 
1 2 3 4 5
 
 
Sensation Seeking 
1 2 3 4 5
 
1. I generally seek new and exciting 
experiences and sensations. 
1 2 3 4 5
 
2. I‟ll try anything once. 1 2 3 4 5 
3. I like sports and games in which you have to 
choose your next move very quickly. 
1 2 3 4 5
 
4. I would enjoy water skiing. 1 2 3 4 5 
5. I quite enjoy taking risks. 1 2 3 4 5 
6. I would enjoy parachute jumping. 1 2 3 4 5 
7. I  welcome  new  and  exciting  experiences, 
sensations, even if they are a little frightening 
and unconventional. 
1 2 3 4 5 
8. I would like to learn to fly an airplane. 1 2 3 4 5 
9. I sometimes like doing things that are a bit 
frightening. 
1 2 3 4 5
 
10. I would enjoy the sensation of skiing very 
fast down a high mountain slope. 
1 2 3 4 5
 
11. I would like to go scuba diving. 1 2 3 4 5 
12. I would enjoy fast driving. 1 2 3 4 5 
 
(Lack of) Perseverance 
1 2 3 4 5
 
1. I generally like to see things through to the 
end. 
1 2 3 4 5
 
2. I tend to give easily. (R) 1 2 3 4 5 
3. Unfinished tasks really bother me. 1 2 3 4 5 
4. Once I get going on something I have to stop. 1 2 3 4 5 
5. I concentrate easily. 1 2 3 4 5 
6. I finish what I start. 1 2 3 4 5 
7. I‟m pretty good about pacing myself so as to 
get things done on time. 
1 2 3 4 5
 
8. I am a productive person who always gets the 1 2 3 4 5 
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job done. 
9. Once I start a project, I almost always finish 
it. 
1 2 3 4 5
 
10. There are so many little jobs that need to be 
  done that I sometimes just ignore them all. (R)  
1  2  3  4  5  
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APPENDIX C 
 
Weighted Values for the Delay Discounting Tasks 
 
 
 
Week Time Frame Month Time Frame 
 
Slide 
Option1 
Weighted Value 
 
1 
$1 Now 
30 
 
2 
$5 Now 
29 
 
3 
$10 Now 
28 
 
4 
$20 Now 
27 
 
5 
$40 Now 
26 
 
6 
$60 Now 
25 
 
7 
$80 Now 
24 
 
8 
$100 Now 
23 
 
9 
$150 Now 
22 
 
10 
$200 Now 
21 
 
11 
$250 Now 
20 
 
12 
$300 Now 
19 
 
13 
$350 Now 
18 
 
14 
$400 Now 
17 
Option 2 
Weighted Value 
Slide
 
 
$1000 in  Week 
-1 
31
 
 
$1000 in  Week 
-2 
32
 
 
$1000 in  Week 
-3 
33
 
 
$1000 in  Week 
-4 
34
 
 
$1000 in  Week 
-5 
35
 
 
$1000 in  Week 
-6 
36
 
 
$1000 in  Week 
-7 
37
 
 
$1000 in  Week 
-8 
38
 
 
$1000 in  Week 
-9 
39
 
 
$1000 in  Week 
-10 
40
 
 
$1000 in  Week 
-11 
41
 
 
$1000 in  Week 
-12 
42
 
 
$1000 in  Week 
-13 
43
 
 
$1000 in  Week 
-14 
44
 
Option 1 
Weighted Value 
 
$1 Now 
30 
 
$5 Now 
29 
 
$10 Now 
28 
 
$20 Now 
27 
 
$40 Now 
26 
 
$60 Now 
25 
 
$80 Now 
24 
 
$100 Now 
23 
 
$150 Now 
22 
 
$200 Now 
21 
 
$250 Now 
20 
 
$300 Now 
19 
 
$350 Now 
18 
 
$400 Now 
17 
Option 2 
Weighted Value 
 
$1000 in  Month 
-1 
 
$1000 in  Month 
-2 
 
$1000 in  Month 
-3 
 
$1000 in  Month 
-4 
 
$1000 in  Month 
-5 
 
$1000 in  Month 
-6 
 
$1000 in  Month 
-7 
 
$1000 in  Month 
-8 
 
$1000 in  Month 
-9 
 
$1000 in  Month 
-10 
 
$1000 in  Month 
-11 
 
$1000 in  Month 
-12 
 
$1000 in  Month 
-13 
 
$1000 in  Month 
-14 
31 
 
 
15 
$450 Now 
16 
 
16 
$500 Now 
15 
 
17 
$550 Now 
14 
 
18 
$600 Now 
13 
 
19 
$650 Now 
12 
 
20 
$700 Now 
11 
 
21 
$750 Now 
10 
 
22 
$800 Now 
9 
 
23 
$850 Now 
8 
 
24 
$920 Now 
7 
 
25 
$940 Now 
6 
 
26 
$960 Now 
5 
 
27 
$990 Now 
4 
 
28 
$995 Now 
3 
 
29 
$999 Now 
2 
 
30 
$1000 Now 
1 
$1000 in  Week 
-15 
45
 
 
$1000 in  Week 
-16 
46
 
 
$1000 in  Week 
-17 
47
 
 
$1000 in  Week 
-18 
48
 
 
$1000 in  Week 
-19 
49
 
 
$1000 in  Week 
-20 
50
 
 
$1000 in  Week 
-21 
51
 
 
$1000 in  Week 
-22 
52
 
 
$1000 in  Week 
-23 
53
 
 
$1000 in  Week 
-24 
54
 
 
$1000 in  Week 
-25 
55
 
 
$1000 in  Week 
-26 
56
 
 
$1000 in  Week 
-27 
57
 
 
$1000 in  Week 
-28 
58
 
 
$1000 in  Week 
-29 
59
 
 
$1000 in  Week 
-30 
60
 
$450 Now 
16 
 
$500 Now 
15 
 
$550 Now 
14 
 
$600 Now 
13 
 
$650 Now 
12 
 
$700 Now 
11 
 
$750 Now 
10 
 
$800 Now 
9 
 
$850 Now 
8 
 
$920 Now 
7 
 
$940 Now 
6 
 
$960 Now 
5 
 
$990 Now 
4 
 
$995 Now 
3 
 
$999 Now 
2 
 
$1000 Now 
1 
$1000 in  Month 
-15 
 
$1000 in  Month 
-16 
 
$1000 in  Month 
-17 
 
$1000 in  Month 
-18 
 
$1000 in  Month 
-19 
 
$1000 in  Month 
-20 
 
$1000 in  Month 
-21 
 
$1000 in  Month 
-22 
 
$1000 in  Month 
-23 
 
$1000 in  Month 
-24 
 
$1000 in  Month 
-25 
 
$1000 in  Month 
-26 
 
$1000 in  Month 
-27 
 
$1000 in  Month 
-28 
 
$1000 in  Month 
-29 
 
$1000 in  Month 
-30 
32 
 
APPENDIX D 
Figures 
 
Figure Caption 
 
Figure 1. Actual Waterpipe Left) and Schematic (Right) Showing Main Parts (Adapted from 
Maziak, 2008). 
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Figure Caption 
 
Figure 2.  Sample slide from delay discounting task (Petry, 2001). 
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Figure Caption 
 
 
Figure 3. UPPS Total Scores Interact with Arab Ethnicity to Predict Lifetime Waterpipe Smoking 
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Figure Caption 
 
 
Figure 4.  UPPS Total Scores Interact with Arab Ethnicity to Predict Waterpipe Smoking Frequency 
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APPENDIX E 
Tables 
Table 1 
Lifetime Waterpipe Use and Mean Frequency of Use by Ethnicity, Sex, 
and Cigarette Smoking Status 
 
 
 
 
Ethnicity Sex Cigarette Total 
Non- 
  Arab  
Male Female
 
 
% Lifetime 
Yes No 
Use 
71.13% 38.5% 54.1% 39.9% 85.4% 14.6% 43.2%
 
 
Mean 
(S.D.) 
Waterpipe 
Smoking 
Frequency* 
 
1.80 
(1.67) 
 
.50 
(1.04) 
 
1.08 
(1.51) 
 
.60 
(1.15) 
 
.65 
(1.23) 
 
1.39 
(1.47) 
 
.72 
(1.27) 
*Waterpipe smoking frequency was coded as follows: „never 
smoked‟=0;„about once a year‟=1; „less than once a month‟=2; „1-2 times 
per month‟=3; „1-2 times a week‟=4; „3-4 times a week‟=5; and „daily or 
almost daily‟=6. 
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Table 2 
Means, Standard Deviations, and t-Values for Personality Variables by Waterpipe Smoker Status 
 
 
 
 
  
Waterpipe Smokers 
Non-Waterpipe 
Smokers 
 
Mean (S.D.) 
 
Mean (S.D.) 
 
t-value 
 
p-value 
 
NEO-N 
 
33.31(5.38) 
 
32.34(5.09) 
 
-2.14 
 
.033* 
 
UPPS 
 
142.62(15.06) 
 
139.06(12.50) 
 
-2.85 
 
.005* 
 
(Lack of) Perseverance 
 
33.76(4.67) 
 
34.22(4.38) 
 
1.18 
 
.239 
 
Premeditation 
 
40.07(6.76) 
 
41.61(5.67) 
 
2.85 
 
.005* 
 
Sensation Seeking 
 
38.14(8.24) 
 
34.33(8.00) 
 
-5.47 
 
.000** 
 
Urgency 
 
Delay Discounting – 
Week 
 
30.85(8.75) 
 
 
-271.52(180.34) 
 
28.86(7.25) 
 
 
-263.26(204.98) 
 
-2.86 
 
 
.45 
 
.004** 
 
 
.652 
Delay Discounting – 
Month 
 
-193.70(200.30) 
 
-189.49(226.21) 
 
.20 
 
.842 
*p<.05; **p<.005 
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Table 3 
Pearson Correlations between Outcome Variables 
 
1 2 3 4 5 6 7 8 9 10 11 
 
1.  Waterpipe  Smoking 
Frequency 
 
2. Lifetime Cigarette 
Smoking 
-.17*
 
 
3. Age 
- 
.15** 
 
 
 
 
 
 
- 
.15** 
 
4. NEO-N .11* .004 
- 
.15** 
 
5. UPPS  Total .12* -.11* -.11* .25** 
 
6. (Lack of) 
Perseverance 
-.09 .02 .06
 
 
7. (Lack of) 
Premeditation 
-.11* .09* .01
 
- 
.16** 
.49**
 
 
- 
.15** 
.43** .61**
 
 
8. Sensation Seeking .22** 
- 
.19** 
 
- 
.13** 
 
.13** .63** .00 -.08 
 
9. Urgency .11* -.05 -.10* .56** .48** 
- 
.16** 
 
- 
.28** 
 
.13** 
 
10.  Delay  Discounting 
(Week) 
.02 -.04 .01 .02 -.04 -.01 -.01 -.10* .05
 
 
11.  Delay  Discounting 
(Month) 
.05 -.03 -.04 -.03 .01 .07 -.02 -.05 .04 .71**
 
* p<.05; ** p<.005 
  
 
S.E. 
 
Wald 
 
df 
 
Sig. 
 
Exp (B) (95% CI) 
 
 
 
-.07* 
 
 
 
.03 
 
 
 
7.27 
 
 
 
1 
 
 
 
.007 
 
 
 
.94 (.89 – .98) 
-.46 .24 3.83 1 .050 .63 (.40 – 1.00) 
-.01 .021 .29 1 .592 .99 (.95 – 1.03) 
.28** .05 37.24 1 .000 1.32 (1.21 – 1.44) 
1.36** .30 19.94 1 .000 3.89 (2.14 – 7.07) 
.02* .01 5.81 1 .016 1.02 (1.00 – 1.04) 
-.05* .02 6.91 1 .009 .95 (.91 – .99) 
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Table 4 
Summary of Logistic Regression Analyses for Variables Predicting Lifetime Waterpipe Smoking 
 
 
Predictor 
 
 
UPPS - Total 
Age 
Sex 
NEO-N 
Cigarette Use 
Arab Ethnicity 
UPPS - Total 
Arab  Ethnicity 
Total 
x  UPPS - 
 
Lack of Perseverance 
Age 
 
 
-.07** 
 
 
.02 
 
 
8.50 
 
 
1 
 
 
.004 
 
 
.93 (.89 – .98) 
Sex -.26 .23 1.33 1 .249 .77 (.49 – 1.20) 
NEO-N .01 .02 .42 1 .518 1.01 (.98 – 1.05) 
Cigarette Use .28** .04 42.63 1 .000 1.33 (1.22 – 1.44) 
Arab Ethnicity 1.46** .29 25.39 1 .000 4.31 (2.44 – 7.61) 
Lack of Perseverance .00 .02 .00 1 .999 1.00 (.95 – 1.05) 
Lack of Perseverance x Arab 
  Ethnicity  
-.09 .07 1.76 1 .185 .80 (.80 – 1.04)
 
* p<.05; ** p<.005 
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Table 4, Continued 
Logistic Regression Analyses for Variables Predicting Lifetime Waterpipe Smoking 
 
Predictor  
S.E 
. 
 
Wald df Sig. Exp (B) (95% CI) 
 
 
Lack of Premeditation 
Age -.07** 
.0 
2 
Sex -.30 
.2 
3 
NEO-N .01 
.0 
2 
Cigarette Use .27** 
.0 
4 
Arab Ethnicity 1.61** 
.3 
1 
Lack of Premeditation 
-.02 
.0 
 
 
8.85 1 .003 .93 (.89 - .98) 
 
1.78 1 .182 .74 (.48 – 1.15) 
 
.26 1 .614 1.01 (.97 – 1.05) 
 
38.36 1 .000 1.31 (1.20 – 1.43) 
 
27.72 1 .000 5.01 (2.75 – 9.13) 
 
 
Lack of Premeditation x Arab 
Ethnicity 
-.08
 
2 
.95 1 .330 .98 (.95 – 1.02)
 
.0 
5 
2.10 1 .148 .93 (.84 – 1.03)
 
 
Sensation Seeking 
Age -.06* 
.0 
2 
Sex -.27 
.2 
3 
NEO-N .01 
.0 
2 
Cigarette Use .26** 
.0 
4 
Arab Ethnicity 1.43** 
.2 
8 
Sensation Seeking 
.04** 
.0 
 
 
6.80 1 .009 .94 (.90 - .99) 
 
1.43 1 .232 .76 (.48 – 1.19) 
 
.26 1 .610 1.01 (.97 – 1.05) 
 
33.86 1 .000 1.23 (1.19 – 1.41) 
 
26.38 1 .000 4.17 (2.42 – 7.18) 
 
 
Sensation Seeking x Arab 
  Ethnicity  
-.06
 
* p<.05; ** p<.005 
1 
8.96 1 .003 1.04 (1.02 – 1.07)
 
.0 
3  
2.92 1 .087 .94 (.88 – 1.01)
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Table 4, Continued 
Logistic Regression Analyses for Variables Predicting Lifetime Waterpipe Smoking 
 
Predictor  S.E. Wald df Sig. 
Exp  (B)  (95% 
CI) 
 
Urgency 
Age -.07* .02 7.24 1 .007 .94 (.89 - .98) 
Sex -.42 .23 3.45 1 .063 
.66 (.42 – 
1.02) 
NEO-N .00 .02 .00 1 .986 
1.00   (.96   – 
1.05) 
Cigarette Use .28** .04 40.68 1 .000 
1.32  (1.21  – 
1.44) 
Arab Ethnicity 1.39** .28 24.99 1 .000 
4.03  (2.33  – 
6.97) 
Urgency 
.03 .02 3.17 1 .075 
1.03  (1.00  – 
1.06) 
Urgency x Arab Ethnicity 
-.04 .04 1.24 1 .266 
.96 (.90 – 
1.03) 
 
Delay Discounting – Week 
Age -.06* .02 6.19 1 .013 .94 (.90 - .99) 
Sex -.21 .24 .73 1 .393 
.81 (.51 – 
1.31) 
NEO-N .01 .02 .21 1 .651 
1.01   (.97   – 
1.05) 
Cigarette Use .26** .05 34.93 1 .000 
1.30  (1.19  – 
1.42) 
Arab Ethnicity 1.36** .30 20.78 1 .000 
3.91  (2.18  – 
7.03) 
Delay Discounting – Week 
.00 .00 .28 1 .600 
1.00  (1.00  – 
1.00) 
Delay Discounting – Week x 1.00  (1.00  – 
  Arab Ethnicity  
.00  .00  .68  1  .409  
1.00)   
* p<.05; ** p<.005 
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Table 4, Continued 
Logistic Regression Analyses for Variables Predicting Lifetime Waterpipe Smoking 
 
 
Predictor  S.E. Wald df Sig. 
Exp 
(95% 
(B) 
CI) 
 
Delay Discounting 
Month 
 
– 
       
Age  -.06* .03 5.43 1 .020 
.94  ( 
- .99) 
.89 
 
Sex  
 
-.42 
 
.25 
 
2.88 
 
1 
 
.090 
.66  ( 
– 1.0 
.40 
) 
 
NEO-N 
  
.02 
 
.02 
 
1.08 
 
1 
 
.299 
1.02 
(.98 
 
– 
       1.07)  
       1.28  
Cigarette Use  .25** .05 30.70 1 .000 (1.17 – 
       1.40)  
       3.89  
Arab Ethnicity  1.36** .32 17.82 1 .000 (2.07 – 
       7.30)  
Delay Discounting –      1.00  
Month  .00 .00 .38 1 .535 (1.00 – 
       1.00)  
Delay Discounting –      1.00  
Month x Arab .00 .00 1.83 1 .177 (1.00 – 
Ethnicity       1.00)  
* p<.05; ** p<.005 
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Table 5 
Linear Regression Analyses between Outcome Variables and Waterpipe Smoking Frequency 
 
Model F Df R
2 
Sig.  Sig. 
 
 
 
UPPS - Total 
 
3.95** 7 . 
 
19 .001 
 
 
Age 
   
-.14 
 
.109 
Sex   -.12 .176 
NEO-N   .08 .350 
Cigarette Use .05 .542 
Arab Ethnicity .26** .004 
UPPS - Total -.26* .023 
Arab Ethnicity by UPPS - Total .32** .004 
 
 
Lack of Perseverance 3.39** 6 .14 .004 
Age -.15 .087 
 
Sex -.13 .149 
 
NEO-N .07 .402 
 
Cigarette Use .07 .394 
 
Arab Ethnicity .31** .000 
 
Lack of Perseverance -.10 .260 
* p<.05; ** p<.005 
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Table 5, Continued 
Linear  Regression  Analyses  between  Outcome  Variables  and  Waterpipe  Smoking 
Frequency 
 
Model F df R
2 
Sig. 


Lack of Premeditation  
2.85* 6 .12 .012 
 
Age -.14 
Sex -.12 
NEO-N .05 
Cigarette Use .10 
 
Arab Ethnicity .26** 
Lack of Premeditation -.11 
 
 
Sensation Seeking 2.92* 6 .12 .011 
Age -.15 
 
Sex -.15 
 
NEO-N .08 
 
Cigarette Use .10 
 
Arab Ethnicity .28** 
Sensation Seeking .04 
* p<.05; ** p<.005 
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Table 5, Continued 
Linear Regression Analyses between Outcome Variables and Waterpipe Smoking Frequency 
 
Model F df R
2 
Sig.  Sig. 
 
 
Urgency  
2.85* 6 .12 .012 
 
Age -.15 .095 
Sex -.17 .054 
NEO-N .05 .603 
Cigarette Use .10 .257 
 
Arab Ethnicity .28** .002 
Urgency .00 .979 
 
 
Delay Discounting – Week 2.18 6 .12 .051 
Age -.12 .239 
 
Sex -.18 .065 
 
NEO-N .09 .363 
 
Cigarette Use .04 .703 
 
Arab Ethnicity .23* .016 
Delay Discounting – Week .11 .240 
* p<.05; ** p<.005 
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Table 5, Continued 
Linear Regression Analyses between Outcome Variables 
and Waterpipe Smoking Frequency 
 
Model F df R
2 
Sig.  Sig. 
 
 
Delay 
Discounting  – 
Month 
 
2.03 6 .11 .069 
Age -.17 .097 
Sex -.07 .463 
NEO-N .03 .740 
Cigarette Use .06 .541 
 
Arab Ethnicity .24* .014 
Delay 
Discounting  – 
Month 
* p<.05; ** p<.005 
.15 .138 
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Waterpipe tobacco smoking has become increasingly popular in the past decade, yet no 
studies examined personality predictors of its use.  This study is the first to assess impulsivity as 
a potential correlate for  waterpipe tobacco smoking use and frequency.   43.2% reported ever 
using the waterpipe, with 64% of those reporting use less than once a month.  Arab students were 
3-5 times more likely to have used a waterpipe. Arab ethnicity moderated the relationship 
between   waterpipe  smoking  and  impulsivity  such  that  self-reported  (but  not  laboratory) 
impulsivity predicted lifetime waterpipe smoking for non-Arabs, but not for Arabs.  Waterpipe 
users were also more likely to be male, young, and cigarette smokers.  Arab ethnicity was the 
only predictor for more regular waterpipe use. Therefore,  different factors appear to predict 
waterpipe lifetime use versus more regular use.  Implications for prevention and intervention are 
discussed. 
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